buds consisted of three types of cells: light, dark and basal cells. The light cell was characterized by the presence of microtubules in the supranuclear cytoplasm and two kinds of vesicles, dense-cored and synaptic vesicles, in the basal cytoplasm. This cell type had afferent synaptic contacts with nerve fibers. The supranuclear cytoplasm of the dark cell was filled with secretory granules.
Membrane fragments were always associated with microvilli of the dark cells. The basal cell, located only at the basal part of the taste bud, contained dense-cored vesicles mainly in the basal cytoplasm.
Neither the synaptic vesicle nor the synaptic contact were found in this cell type.
Since the _first study on the ultrastructure of taste buds in rabbit foliate papillae by Engstrom and Rytzner (1956) , taste buds are increasingly being examined by morphologists attempting to address several basic problems dealing with the cell types and their functional significances. Among these investigations, amphibian taste buds have been the subject of a number of ultrastructural (Fahrmann, 1967; Farbman and Yonkers, 1971; Graziadei and DeHan, 1971; Stensaas, 1971; Diiring and Andres, 1976; Whitear, 1976; Toyoshima and Shimamura, 1982; Toyoshima et al., 1984) as well as electrophysiological studies (Kusano and Sato, 1957; Rappuzzi and Casella, 1965) .
In contrast to the adult anurans which usually lack the gill, the axolotl continues to have it even in adult stage. For a comparative view point the ultrastructural study of taste buds in the axolotl has been limited to a small number (Fahrmann, 1967; Whitear, 1976) , and little is known about the morphology of the taste buds in the gills of this animal when compared to the studies on this organs in teleost gills (Hossler et al., 1979; Hossler and Merchant, 1983) .
The purpose of the present communication is to describe further observations on the fine structure of taste buds in the gill arch as well as in the tongue and palatal mucosa of the axolotl. 
Materials and Methods

Six
The dark cell is characterized by the presence of a number of secretory granules, ranging from 0.2 to 0.4 au m in size, in the supranuclear cytoplasm. The secretory granules display a spectrum of electron density. At the cell apex, microvilli of the dark cells are longer but thinner, measuring approximately 2-2.5 Am long and 0.2 AL m wide, and more numerous than in nearby light cells. At higher magnification it becomes evident that there exists a number of membrane fragments as well as a surface coat on the plasma membrane of microvilli of this cell type (Fig. 6 ). These fragments are composed of double layers of electron-dense leaflets sandwiched the electron-lucent gap. The thickness of these laminae is estimated to be about 9nm. These membrane fragments orient almost perpendicularly toward the microvillar plasma membrane. In addition, fragments showing concaved appearance are occasionally seen among leaf-like laminae. These fragments are always observed in association with microvillar surface of dark cells and never seen in relation to microvilli of light cells.
The basal cells are located at the basal part and do not reach to the free surface of the taste bud (Fig. 9 ). Basal cells contain characteristic dense-cored vesicles, about 120-160 nm in diameter, which tend to distribute mainly in the cytoplasmic area facing the basal lamina. The electron density of these vesicles is variable. Neither the synaptic vesicle nor the synaptic contact are found in this cell type.
Discussion
This study has revealed the fine structural details of taste buds in the tongue, palatal mucosa and gill arch of the axolotl. Three types of cells are distinguished in the taste buds, irrespective of their locations.
The light cells contain two types of vesicles. These are dense-cored vesicles and synaptic vesicles. In addition, the light cell makes synaptic contacts with nerve fibers, which are characterized by the densification of plasma membrane and the aggregation of both synaptic vesicles and dense-cored vesicles. It seems likely that the light cell may function as a gustatory transducer cell.
The characteristic dense-cored vesicles of light cells of the axolotl are similar in appearance to those of gustatory cells in other amphibians (Uga and Hama, 1967; Graziadei and DeHan, 1971; Farbman and Yonkers, 1971, DiAring and Andres, 1976; Toyoshima and Shimamura, 1982; Toyoshima et al., 1984 (Nada and Hirata, 1977; Reutter, 1978; Toyoshima et al., 1984) , frogs (Hirata and Nada, 1975; Hirata and Nada, 1977; Esakov et al., 1984) and mammals (Nada and Hirata, 1975; Nada and Hirata, 1976; Nada and Hirata, 1977, Takeda and Kitao, 1980 , 7: 324-338 (1957) . 14) Nada, 0. and Hirata, K: The occurrence of the cell type containing a specific monoamine in the taste bud of the rabbit's foliate papilla. Histochemistry, 43: 237-140 (1975) . 15) Nada, 0. and Hirata,K.:
Pharmaco-histochemical studies on a specific monoamine in the gustatory epithelia of the rabbit, Histochemistry, 50: 12-17 (1976) . 16) Nada, 0. and Hirata, K.: The monoaminecontaining cell in the gustatory epithelium of some vertebrates. Arch. Histol. Jpn., 40:
(Suppl.) : 197-206 (1977) . 17) Nada, a and Komatsu, K.: Immunohistochemical observations on the serotonincontaining cell in the taste bud of the rabbit. Acta Anat. Nippon., 59: 311A (1983) . 18) Rapuzzi, G. and Casella, C.: Innervation of fungiform papillae in the frog tongue. J. Neurophysiol., 29: 154-165 (1965 , 199: 345-358 (1983) . 31) Whitear, M. and Lane, E:B.: Oligovillous cells of the epidermis: sensory elements of lamprey skin. J. Zool., 199: 359-384 (1983) .
Explanation of Figures
Plate I Fig. 1 . Light micrograph of a taste bud located in the gill arch. The taste bud consisted of three cell types, the light, dark and basal cells. X500. The light cell contains dense-cored vesicles and synaptic vesicles, and makes synaptic contact with nerve fiber(N). X 19,000. The basal cell(BC) is located exclusively in the basal region of the taste bud. The dense-cored vesicles can be recognized in the cytoplasm. Inset: View at a higher magnification showing dense cored vesicles in the basal cell. X 7,500., X 22,000.
